Various tertiary N-methylated amines were synthesized by using a new reductive-carboxylation approach. Secondary amines,on carboxylation with carbon dioxide under moderate reaction conditions,afforded their corresponding carbamate esters, which,on in situ lithium aluminum --hydride reduction,gave desired tertiary N-methylated amines in high yield.
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In our ongoing program, we are interested in the radioisotopic synthesis of llC-radiopharmaceuticals (llC-half life = 20.4 min) such as N-[%-methyl]-scopolamine, N'-[llC-methyl]-imipramine etc. via the readily available llC-carbon dioxide labeled precursor for positron emission tomographic (PET) studies. In this paper we wish to report a mild, simple and one pot reductive-carboxylation of secondary amines to the corresponding tertiary N-methylated amines using carbon dioxide under moderate reaction conditions. In this approach, a secondary amine (1) on treatment with n-BuLi, followed by carboxylation with carbon dioxide yielded the lithio salt of a carbamic acid (2_), which on reaction with either trimethyl chlorosilane or methyl chlorofor-mate gave trimethylsilyl carbamate 1 and methyl carbamate 4 respectively. Compounds 4 or 5 --after in situ lithium aluminum hydride reduction 10 --afforded tertiary N-methylated amines 6 _. Compound 5 was alternatively prepared by direct carboxylation of N-TMS derivative of amine (1) -
A typical experimental procedure for conversion of 1 to 2 is as follows. -n-BuLi (7.0 mmole, 6.13 mL solution of 1.55 M n-BuLi in hexane) was added under argon to a cold stirred solution of an appropriate secondary amine (6.9 mmole) in dry THF (20 mL) at -78'.
Stirring was continued for 15 min at that same temperature. Bone dry carbon dioxide gas was passed into the above reaction mixture for 10 min at -78' and 15-20 min at 55", followed by addition of methyl chloroformate (7.0 mmole) with stirring for an additional 10 min at 55-60'.
To this reaction mixture, lithium aluminum hydride (14.0 mmole) was slowly added and resulting reaction mixture was stirred at reflux temperature for 30 min. The excess of lithium aluminum hydride was decomposed with 20% NaOH solution. The residue was diluted with dry ether (50 mL x 3) and decanted. The combined organic layer was dried over Na2S04 and filtered. The filtrate on evaporation, either under reduced or normal pressure, afforded the desired tertiary N-methylated amines (5). The scope of this new reductive-carboxylation is shown in Table I .
Under similar conditions, the reduction of trimethylsilyl carbamates (5) gave a mixture of tertiary N-methylated amine and starting amine in ratio of 90:10, which was confirmed by spectroscopic and analytical data. The recovery of the starting amine may be due to partial hydrolysis decarboxylation of trimethylsilyl carbamate esters. It should be noted that the reduction of silyl esters has been reported to proceed only with difficulty by Larson et a1.12
The formation of product5 can be explained via formation of the thermodynamically unstable Isolated yields based on the single experiment and yields were not optimized.
Products were characterized by comparison with authentic samples (IR, lH NMR, TLC).
These were characterized as HCl-salt.
Relative Rf value = distance travelled by product chromatogram/distance travelled by starting material chromatogram; in CH2C12:MeOH:58% NH40H (9:1:3-drops) system using Analtech silica gel plates.
These results demonstrate a rapid versatile method for the preparation amines which is applicable for macro as well as micro scale reactions, cations as well.
